The standard insertion technique (ST 0) for laryngeal mask airway insertion was compared to three alternative techniques in 120 patients. The alternative techniques included insertion using the standard approach, but with the cuff either semiinflated (ST 0.5) or fully inflated (ST 1.0), and a non-standard approach using a back-to-front technique (like a Guedel airway) and with the cuff fully deflated (T 180). Successful insertion was judged by fibreoptic positioning and function. The results confirmed that the ST 0 and T 180 were superior to ST 0.5 and ST 1.0 in terms of fibreoptic positioning (P< 0.02) and that insertion with the cuff deflated (ST 0 and T 180) resulted in fewer insertion failures than with the cuff inflated (ST 0.5 and ST 1.0) (P < 0.05). Insertion with the LMA back-to-front with the cuff deflated produced similar fibreoptic and functional results to the standard technique. In 23%, however, there was some residual rotation of 25-90% to the coronal plane.
The standard insertion technique for the laryngeal mask airway (LMA) involves insertion with the cuff fully deflated using a midline approach 1 and has evolved through many different stages. Brain's first prototype was inserted facing backwards and then rotated through 180 degrees. 2 Later prototypes used an introducer designed to prevent epiglottic downfolding. 3 This was phased out in favour of a refined insertion technique and the final design of the LMA was a compromise between the most efficient seal with the glottis and ease of insertion. 4 Reported first-time insertion rates for the standard technique vary between 76 and 96070,57 depending on the level of experience, but a clear airway is obtained in 94070 of patients within three attempts. 6 Since the LMA became commercially available in 1988, many alternative techniques have been described to aid insertion 2. 3, 819 (Table 1) . Some of these alternatives appear to have insertion rates comparable to, or better than the standard, 13 but Brain has consistently emphasised that the standard technique, when performed correctly, is the best. 12, 20, 21 To our knowledge no comparative study has been performed between different insertion techniques. The purpose of this study was to determine whether some of these alternative techniques rival the standard as judged by function and fibreoptic positioning in adults.
METHODS
One hundred and twenty consecutive consenting adult patients, ASA 1-2, participated in this study which was approved by the local ethics committee. All patients were scheduled for elective surgery in which the use of the LMA was deemed appropriate. Demographic data recorded included age, weight, height and Mallampati score. 22 All patients were premedicated with temazepam. Following pre-oxygenation, anaesthesia was induced with fentanyl 1.0 microgram. kg-I and two minutes later, propofol 2.5 mg. kg -I. The LMA was then inserted one minute after completion of induction and following loss of lash reflex using one of four randomly selected techniques. A size 3 was used for women and a size 4 for men.
Technique 1 (ST 0) was the standard insertion technique recommended by Brain in the instruction manual. 1 Insertion was conducted with the cuff fully deflated, with the deflated rim posterior, and using a midline approach. Technique 2 (ST 0.5) was similar to technique 1 except that the cuff was semi-inflated prior to insertion (12.5 ml of air in the size 3 and 17.5 ml of air in the size 4). Technique 3 (ST 1.0) was similar to technique 1 except the cuff was fully inflated. Technique 4 (T 180) involved insertion of the LMA with the cuff fully deflated as for technique 1, but back-tofront, like a Guedel airway, and then rotated anticlockwise through 180 0 as it was pushed into the hypopharynx. In techniques 1 and 4 the cuff was fully inflated when in position in the hypopharynx (a total of 25 ml of air for size 3 and 35 ml of air for size 4). In technique 2, inflation of the cuff was completed 1. BRIMACOMBE, A. BERRY once in the hypopharynx. In two techniques the cuff was fully deflated (deflated group) and in two others the cuff was at least semi-inflated prior to insertion (inflated group).
Once the bowl of the LMA was placed in the mouth, ten seconds was allowed to push the LMA into the hypopharynx before insertion was regarded as a failure. A midline approach was strictly adhered to in ST 0, ST O.S and ST 1.0. Once in the hypopharynx and the cuff inflated, a fibreoptic bronchoscope was immediately passed and the position of the LMA was scored from the mask aperture bars using the following system: 4, only cords seen; 3, cords plus posterior epiglottis seen; 2, vocal cords plus anterior epiglottis seen; 1, cords not seen, but function adequate; 0, failure-either failure to insert within 10 seconds or failure of mask to function where cords not seen fibreoptically.
The visibility of the oesophagus, laryngospasm, transient glottic closure or the presence of blood was also noted. For the purpose of this study transient glottic closure was defined as fibreoptically viewed cord closure lasting less than 30 seconds and laryngospasm as cord closure for greater than 30 seconds. Function was assessed by movement of the bag or by gentle hand ventilation if the patient was apnoeic. The study was conducted by two anaesthetists who has inserted over SOO LMAs previously and who were experienced with all of the above techniques. Each anaesthetist inserted fifteen LMAs with each technique in random order. A score of 0 resulted in the airway being managed by an alternative method. Twenty-four hours postoperatively, patients were questioned about sore throat, hoarseness and difficulty in swallowing.
Statistical analysis was with Chi-squared test. Significance was taken as P< O.OS.
RESULTS
Demographic data is presented in Table 2 . All groups were comparable for age, weight, height and Mallampati score. All fibreoptic scoring was made within 30 seconds of LMA insertion. The results for fibreoptic scoring are given in Table 3 . A score of 0 occurred on five occasions and the overall successful insertion rate within ten seconds was 9S.8OJo. All scores of zero occurred in the inflated group (ST O.S and ST 1.0). On four occasions failure occurred because the LMA could not be inserted within ten seconds, and on one occasion the cords were not visible fibreoptically and function was inadequate. Failed insertion was therefore more common in the inflated group than the deflated group (P<O.OS). Alternative insertion techniques jor the LMA TECHNIQUE Back to front 2 Partial removal and reinsertion' Repositioning head 8 Anterior traction of glottis 8 Introducer) Laryngoscope 9 Superior laryngeal nerve block 10 Anterioriy deflated rim 11," Partially inflated cuff II Fully inflated cuff" Extra mouth opening 15 "Jaw thrust" 16 "Twisting" 17 Finger on posterior pharyngeal wall " Anterior traction of tongue" Lateral approach 19 The distributions by fibreoptic scoring of the four insertion technique groups were compared using Chisquared test (Table 3 ). In terms of fibreoptic positioning, ST 0 was significantly better than ST O.S (P < 0.01) and ST 1.0 (P < 0.001). Also T 180 was significantly better than ST O.S (P<0.02) and ST 1.0 (P< 0.01). There were no significant differences between ST O.S and ST 1.0 or ST 0 and T 180. Although fibreoptic scoring was similar for ST 0 and T 180, seven cases (23.3%) of T 180 had not fully rotated into position following insertion and cuff inflation and were still Anaesthesia and Intensive Care, Vol, 21, No. 1, February, 1993 rotated to the coronal plane by 25 to 90 degrees. The presence of blood was noted on seven occasions and was not significantly associated with any particular group.
The response rate to the questionnaire was 96<170. There was no correlation between Mallampati score and ease of insertion of the LMA. The incidence of sore throat, hoarseness and dysphagia is given in Table  4 . There was also no correlation between these factors and insertion technique. The oesophagus was visible on three occasions, and laryngospasm was diagnosed fibreoptically on one occasion in a patient with a ST 0 technique and a fibreoptic score of 4. This lasted 90 seconds and was easily managed with oxygen, CPAP and halothane. There was no instance of transient glottic closure and in no patient was there any evidence of reflux or pulmonary aspiration.
DISCUSSION
The LMA was designed following anatomical studies of the cadaveric adult pharynx.4 When perfectly positioned, it lies with the tip resting against the upper oesophageal sphincter, the sides facing the pyriform fossae with the upper surface behind the base of the tongue with the epiglottis pointing upwards.
Fibreoptic, 23,24, radiological,25,26 CT 27 and NMR studies 28 have revealed that the actual position of the LMA varies considerably from the ideal, but that the functional result remains excellent. Five per cent of insertions in this study resulted in good function despite poor fibreoptic positioning (score 1). Brain's 21 explanation for this is that the fibreoptic laryngoscope only offers a two-dimensional view, when in reality, gas is moving freely through the lateral spaces on either side of the mask aperture bars and therefore function is maintained.
In terms of fibreoptic positioning, insertion with the standard technique and with the mask facing backwards and then rotated through 180 degrees was superior to the semiand fully-inflated techniques. The standard technique presents a fine edge for the passage of the LMA into the hypopharynx and thus allows the LMA to slide underneath the epiglottis. Inflation of the cuff prior to insertion increases the likelihood of the epiglottis being trapped and downfolded. The backto-front technique with the cuff fully deflated also presents a fine edge, and by avoiding the midline may steer the LMA past the epiglottis. Since 23.3<170 of T 180 insertions resulted in residual rotation, insertion with this technique is probably less satisfactory than the standard technique. Deflation of the cuff resulted both in significantly better fibreoptic positioning and a lower failure rate than with the cuff inflated.
Anaesthesia and Intensive Care, Vol. 21, No. 1, February, 1993 The incidence of fibreoptically diagnosed laryngospasm was 0.83<170. It is possible, however, that layngospasm was also to blame for the case of functional failure where the cords were not visible following successful insertion into the hypopharynx. The reported incidence of laryngospasm is 1 to 3<170 29 ,6 and has been noted at both induction and emergence from anaesthesia. It may occur if anaesthetic depth is insufficient and no doubt the tip of LMA can occasionally rest against the laryngeal inlet. 25 In the case reported here, the LMA was not resting against the laryngeal inlet and anaesthetic depth appeared adequate. Interestingly the LMA has also been used in the treatment of laryngospasm. 30 The oesophagus was visible on 2.5<170 of occasions, a figure lower than in previously reported series where the standard insertion technique was used. 23,24 This current study suggests that deflation of the cuff may result in more successful insertion than inflation of the cuff and confirms that, in terms of fibreoptic positioning, the standard insertion technique is the superior technique compared with the partially and fully inflated methods, and has some advantages over the back-to-front technique. On the basis of this we would suggest that it is best to adhere to the standard technique in adults, particularly where an optimal view of the cords is required such as during bronchoscopy, 3133 laryngoscopy 34 and blind nasal intubation through the LMA. 35 Alternative techniques may, however, prove useful where the standard has failed.
